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(54)Titlc: HYDROGEN MANUFACTURING AND SUPPLYING APPARATUS AND ELECTRIC MOTORCAR 



(57) Abstract 

An electric motorcar, on which a fuel cell 
making use of hydrogen as a fuel gas is loaded, a 
hydrogen manufacturing and supplying apparatus for 
supplying the electric motorcar with hydrogen, and a 
hydrogen manufacturing and supplying method. 
When hydrogen is loaded on an electric motorcar as a 
fuel, it is difficult to safely and widely circulate 
hydrogen so as to make the same easily available. A 
hydrogen manufacturing and supplying apparatus of 
the invention makes hydrogen easily available by 
manufacturing hydrogen using as a stock material a 
commercial gas, for example, a city gas supplied to 
respective homes. When the hydrogen manufacturing 
apparatus of the invention is connected to a piping of 
the commercial gas for supplying of the commercial 
gas to the hydrogen manufacturing and supplying 
apparatus as a stock material, the stock material is 
subjected to reforming in the hydrogen 
manufacturing and supplying apparatus to generate a 
hydrogen rich gas, from which only hydrogen is then 
separated. Accordingly, it is possible to supply an 
electric motorcar with hydrogen generated from the 
commercial gas as a stock material by connecting the 
hydrogen manufacturing and supplying apparatus to 
the electric motorcar through a connector. In this 
manner, use of the hydrogen manufacturing and supplying 
fuel gas without establishing any new circulation system. 
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apparatus of the invention enables loading hydrogen on an electric 
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ff 6 0©M»©TTBBtt«ffl*»»«nT 4 **«»»2 2 £^LTHftS»Mti 
9 0 lC«*&-r*7KJR<03ft««:«««IO"Ct\S, A 5 5 (Cli, 

<kl3IW<!:*»*UTl*<5. ttte7jc3R«=EH^ 5 7«*«»Ufcfittt*Jaia5 6 OICA 

astu *aa»*9 o©«8»^>^9 2ictttssnfc7k***«»aistis. & 

3(,\|4. 5 7 14, 7 + iAI/-^5 5 ft [Cft#g©7fcifl#!ffE 

ttHtt©s*&. mmsKmg o ©««*>* 9 2ictt»*nfc**«***- 

fflttgp 6 0 14. UfcRSEIBfc UTflltfStU 

CPU 6 2, ROM64, R AM 6 6fcJ:tf Affirt#- h 6 80>e>£*. CPU 

om 6 4 icii, c p u 6 2T&mmm&®zmitz<Diz&mtiftm7otf7A 

^MUT-fiZZ lfltf«)tt»SftTfe U» RAM66 ICI4, |iJD<CPU62T' 
Tjtf- h 6 8 14. SB • Altttt 2 5 ^&gfS 3 0 CRl7fcH*Lfcl*il«-fe>* 

20 E^-fe^sett^sottffltt**^^*^^- cpu6 2-e<o-sm 
a^7 0li, 7Kft«»«t&Mi ot*Mtt»9 (><!:*:«««£:*>© 

«»t»&. «aufc«fe5c=. 3***701*. **«a«ua«mi o©*#* 

25 8 0a»6Btf«l«lf a-78 2©*IWCWt6TfeU, »i-^8 2© 

«<ft&&2 2©tt»»5ii:bT**3SE»»aw7 6#ri*&*iw*. mmsBj 

*9 ocii; £©□*** 7 oi=**fcr*=i***£i*ffli i otfRitbnrfc 
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y, 3***g(*an 1 o \zit7m : Mmm^7 6 izm^-r^mjMmmmu) 

1 6^iaite,nTu^ 0 n***7 o<»:ii***gi*an 1 o^^^-rsct 
i^^x, 7K^»^gi? 7 6 wmzumm^ 1 i 6ic^$nr. ymmm 

ZXl^Z. C<7Mf4fij&2 9liS"J«6 OigltL/Tfc^ =1*^7 0£±I£=] 

io isi i 9 tz&m-tzztiz&iTs 7mmmm£mm^ otnm$MM9 ot 

<?9 2 pvDymmizMtzm®^, ymmmimsmm 1 o tnn&mms o 
ftzuzmn£&&?z>fzit><Dm mi% ct^s, 

15 7mmU 2 6li. EJEMU^KaSA^rL-T'S 6 OSMlCt&ft e>nfci?fii-c& y . 

7)c^A^ZL-y8 6(7)|*|g(J(Ci9;(te>tLfc7jcfit|gSS2 7 (iC^k&liP 2 6|Cfcl\ 

manL-cus. 7j<igiiP2 6(i, Kati/fcj: => iz. statu zo^vmmizts 
^x7mRwtmm^mizuz>xi^, -^7mmu2 sx-wint 

2 7 Of&Hj&li, ffitSf[f|2 OTfl&fa£ttfcM#*£^fg • MH2 5 

20 atitiijix&i&wi 4^c^uT^^^. 7K&iip 2 6 ict*. ^L&umfi8##i& 
oic^(te>nfcBff^©^^- hx-f y^ic<fcoT7jc^i{ii^iiMi o 

25 &nfcfcxmtZ7k<Dmm<m#i$nZo 7mmmm^m i oicfci*«57k 

^MitSJEsaWrU &M<D7j<^#!gig$ftT7*aAU-^ 5 5fc(cS;t 
£>*i3<!:* »6 Q\zM®2tlX±tlMmmz&lW;m£tzV. m®LXX'\<D7k 
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iM^n?>'mtnt. flj»6 oo)i^3^U7t5 o commote® izm^z 

5 lt£tttoyiC5a!i«fl**C<fc£U ±E!&B£5fl£IS 3 £<!:<!: UTt>«fcU 
ffi£<&tt8lcKlt6tiTi*<5. @2-e(4ttflW7i:tt£*Ufc#. UPglciiffifflSIc 

^-ti-^n— ffifift* oi*"&¥fiS8 1 ^itenTu-s. lot, i i , 

io 7kfliE*a>e>tty*M*i*» j#-s^98 i £*ijfflT*c£ic«fcoT7jc*»iS0ua« 

7K3RS!Jfi«l&ail« 1 0^6»7}c*fl!>#HS*»(**«»6i»9 0«>«j&K::3l\TBi 
Wf-5. maglft*9 0li. ***4*>*9 2, 0 0, u***S(t» 

15 110, Ml 2 0*1^ -t©ffe(ct-^ 1 4 0«:<!:©HlfS©*M«Jfi*«t 
AW*. 5«eft*9 0(c*lt**58W©E»lc*tJ^-ra«jfilcoi\ 

«fc©T*y. i&acj6i;T***Jsm«i6i ooic^rs. ««*>*9 

20 2(4* ■t0rt»lc*««jKfc&*«l*.Tfey, C07K*iftja£fclc«Wrr*c:£ 

7k&i&iB£&g#<z>u> «KRTtiEa:7K3R«» 7mwmmiz5&±tzmm. ?m 

ttmftlcB-T-SSML fl*yfft^flHcB«Ea«f#lto:S. SiftmmtEffl^iU 
TfiL IttftttffiiA ( 1 0 O'CJUTK f£E(10kg/cm2 JUT) T7jc^Ol» 

C(0|^>^9 2ICI4. 7|c**ttlS^*7h«>07k**AI» 1 1 7^ 

>£9 2rt<D7K^M^3&^lXyai$n7c:7K^«:^5l ! 4^7&1 0 0lzm<fc1t)<D 
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mwy* 9 2(*ncBfjg$n^ <> t**4* >^ 9 21*1 ©7jc&i»jg£&j&> 
5 £fts. 

M#t|a&9 3 icfi/W7 9 3 Ariltbniu^o co/<;^9 3 Attftjgp 

an 2 oiSfisuTfcy, sjwi 2 o(CctoT-eoBafflttfii**«iffli$n-5. a 
;u^9 3 AogBafcttig^HiB-rscticfcoT, terns' i o oicm^n-sj* 

io $ns, 

i4BfSOE*OTT^RRC THT5 C iT, m£S<07X^m«ia7jcfll 

20 ~1 0 o o c(0;SJg®ffllc«•p7^:a^)lcisgg[c;^^|^7X^fS^^1^T^^* 0 zoom* 

0 Olc<fcoTlfc££tt7c;£7]<£, ^^©JPSlcfiJfflTSC 
±Ifitf**4* y<? 9 2 iCTjc^^J&K-r SKlcfi, >^ 9 2 #fiiil*7k*flft 

25 C(D§ft£&g|5 9 6(2. rt8HCtt&7k«ff8|£tt*ifc&l7Mft1 1 5(C<fcoTff2j£$ 

nxfc y . ;^7kss 1 1 5 9 6 titmtuziSLW.-vmm 9 8 ^^jse u 
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TMUfcfciPzkte* ±E3»s»99 8T^*Psn. urmmfc 

»i 1 5ic{**>79 g^sitenrfcu. 9 gasifflan 2oo«i 

$£gt*T#*P7ki£i 1 5 rtTJfrJP7k£?f #*«§ereii#Si7k 

tats* ism*>9 9 2\z&mmmm.9 5#»i*e>tiw*#, c©»i«i9 

it -^9 7ii &*4*>*9 2^s>$*4®ain o oMft*&<*ttfc7kmm<»:&& 
ksib t*a»*r «*>©T*y» ^©«*»ic«y»»i 2 o 9 2 ic* 

20 9 2 i 0 0 izimztitc*m 

mi*. «»«»»9 3 *aa-r***o2ft«*ia*3ii3Ef *ft»- «»*5ft 1 0 0 

25 ffllC7k*fr&&*«»#*<D«fc*Stt* R«aic(iK**Mr*-*»fl:#:*<D 

H 2 -> 2 H + + 2 e - - (4) 

(1/2) 02 + 2H + +2e- -> H20 -(5) 
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H 2 + ( 1 /2) O 2 -» H 2 O •••(6) 

(4) ximnnfcvtmmmiz&tfzix.^ (5) aitmnn^o^mmiz^if 

1 0 O^Mt^ltiH 0 8O«lfiE*«lJ^-rSBriS0T*-5. SMzJU 0 8 It. 
5 tttfKflJtl 0 1 i ( 7/-M 0 2&£V1j\!- M 0 3 <hs -fe/tlx-* 10 4, 

7/-K1 0 2fcmy-M o 3 u % nmnmi o]&mmfrt>m/uw 

>F4 y?9t&&&T#7>fttM&1&Vib&. -fe/tl^-^l 0 4, 1 0 5li. c© 

10 0 3<t<D^ic, mw*&£ztmtfix(D : ,M®zm!&T%o 7^-m 02 it 

a'U-* 1 0 4 <kOH(c(ii8#4^^3lEan 0 4 P«$ntfeiJ, *iy- K 1 

0 3 i-tz/tix-* 1 0 5 tfomizitmit^^m 1 0 5 pa^/astirus. -tr 

1 0 4, 1 0 511 @4T?(i-?-3K-PnM-®(CO*3f[»*JBBgUTt^3&«» 
^|^lc{i^(0iSS®lcuy^*3l^$nTfctJ, #®li7y-Fl 0 2<t<op B ra#¥4 
15 #*;ffi&i 0 4P^Ml, fHiHIil^Ji-r'Smt^^^.'S^y - M o 3 t<D 

IW"CBNfc#*2ftifr1 0 5 Z©J;3(C, -b/tL/-^ 10 4, 10 5 

"f. **S60JT?(±* (T-'zL7H>ttg/) SttfflUfc. mil 0 1 

lC#ifc£tL mmnfefe (mz.lt. A I d r i c h Chemi ca Hi Na 
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fion Solution) £M;?SflQ UT^-X MfcU tt^HR 1 0 1 ± 

1 0 1 ±lz7[sXt&ms8.*>&mT$>%o Site. a&fc£<0tt«tli, mft¥SRl 
5 0 1 -C(ifc< . mft?«R 1 0 1 zmtZTS - M 02 fej;^* V- M 03 ffll 
IC^f & C £ <h LT t> J: t \ 

ct^*V-H1 0 3£rt-^>£P;UC<fcU7T*/£U£:#\ K3R«tll^6/j:**- 

1 0 4, 1 0 5!t A'X^MCl^tt, f$"J;U£, 
0 4, 1 0 5l^©SIC, spffCE«$tl/::«a©'J^*JBfi!cUTfey, 
15 <5HHzJKE>£V- K 1 0 3 <DmW£Vmtfi7.ym 1 0 5 PZm&LTZo CCT, 
®SfCiS^-r'5^:£RffS:<D^iJg^^:rc«*:<tUT i bJ;L\ 0 U^OJBttli 3 ? 

20 m±, J&mft i o o omxmmv&zmizfr 1 o 8 otsj^ic^tNTUtwLfe. 

10 2, mfi?ftR ioi, *v-n 03, -fe/t^-^ 1 o 5 (DmBvm^n 
sm-tju 0 8^n^iSJiu ooii). tommzmmn^- 

ifr>^mm.t££[z&ymf&zin.z>m®.m 0 6, 1 o 7&mwtzztiz£?T. 
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ss i o 4 p(cfci\Tnm»Ejfcic{££tt6o m8?Hflgi o i ommmr- (4) 
fc^am 9 4 « wjass 9 3 iz&muTts y , «s^w f *«?f tf«5#4#;* <t 

10 Itlfill 1 0 0 CWJSSnS. C CT, J&ftJftffiffi 9 4 (Clitf >7 13 8 0* 

$bia«»aiss9 4ii, m^>^9 2icfii^.enfeeiaiU^:M^M9 5 
izt>imL. mmgim9 5izt$vz®Mo%*n£LT ! bmm2ftz>o --n. mt 

15 ts$n«. 8Mt#*flH&BH 3 iKz^y-juvV} 3o^(tenTfcy, ^ 
»b^y^fe'^m«:iPELTjt*^mjfei o o izm&tzmj$.tt£r>Ti\z>. 
mmt¥]x.fciz<&2tifcmmjjx\z. mx^i o 5 pt^mit^^m^ 
S81 3 4ic^ai$nT. mwxtmc<m®gim9 Siemens. 

20 l/T> *P^g 9 5 Tli^JS^f7^t>n, C^MSJftlCcfcoT^^y^ 
9 2<DMMtf?rtlit>tl2> 0 Wmistckolz. 7K^q5M^^7Km^i!5^-r^S/tv 

s&R#*y» *HWia§li$9 0m ±K«*4#;tf*i:B*fbJ*;tf*£ffl 

»JSflgP1 2 0lt ^^^UZi>\dzL-^^^>btLtztmm^tUXmm^tl. 
CPU1 22, ROM 1 24, RAMI 2 6 fc<fctfAaj*J7K- h 1 2 Sfrbfc*. 
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"f 6. ROM 1 2 4 izits C P U 1 2 2T&tt;1t3*»3«;ISfT-f 'a©IC#®£*J 
m7n#7A*U®T-*l3ii:tfi : *1totiiVlZ1lXt3V* RAMI 2 6 |C(±, PJD 
< C P U 1 2 2TMiS^MS^II'nt-^OIc^^/cj:^Ix-^^-^6*](c^ 

*£sn<5. aw^-m 2 8it 7k%siai^«am i o»e<f^£A*ii- 

5 Ztmz. CPU1 2 2T<0*3ie*ICJE6i;T» H>yUy+M 3 0 £(4D#K 

10 aHS£WLTOS. 3***SttaM 1 0 li7jc*3tEtt»«Wl l 6 l 
1 8i$lK.TU5, 7jc%dfE&&mM 1 6»tKSK9A2S1 1 7©«S«»Tft 
IK JSlWiH 1 8li»S51 2 0£&J36"rSOT-»l 1 9 (O^gPlgit-C^^o 
□ ***£(*8lli 1 oicn*** 7 O^JgflWSctlcfcoT, |pl^lC7K^iJiESS 
$tftffi1 1 6i7jc*3lE»»affl7 6£#m£ftT7k£tt&tttt£B1 0ftijO7K 

15 Sfttttt 2 2 ^6«ftilft* 9 OHijo?7K^ASS 1 1 7 (c*JR#«l&TO£fc3. 

=J***£(*an 1 0icu***7 0£&a'r*c£(cJ:-D-c\ PJBSdJg 

gisg?i 1 8t gfttt?- 7 8 <t #&a $ nximmmim^m 1 o <t mm a am 

20 ^-*1 4 0Ci^tl. ^-^1 4 0|zfct\TEHSffift*ft5B*S**. Z<D 

4 2 0*HBI*»tt<&. 4 2(4, TfWlfJH 4 2 afligffcfi 

£&a5t"£7*^U^*JM*v'>a>-fe>-iM 4 2 btt^^:t)*tJlStlT^*. 
25 ^fes MUSH 4 2(4. ftJfcPSfll 2 0t*a«l/Tfey, CCDftJTOl 20i 

©ihitc-* 1 4 ooKWi^^icH-rstt^wwao^yflsiy^uTus. 
£6, BJ5Si*9oit 0^'lj&:i\ 2 -cifey. mmsift^9o 

<7)ffi3l^^i;^ft^«i:«i:<7)«ke>Ic^^ig^:Ufeii^(c(4, c<D2;K®ft 
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friz* 7jc$£|)i$&ga 1 0lcfct\T7jcSS©«!jt*?7/j:5Hst» 

rs. i7it TjcKagjgft&gs 1 o(cfcirojc£££/£u-a\5<t: seises 

10 7X^ittt$g^g 1 0 izmtzwtmj&oz*- y*&*>Kmiztz 
±s 7mmm<m•giw^ o^iz^^^^^^tfimm^tix^m^m 

mpmmm^-^>t}im^mmz:tizm^n. 7*zlau-*5 smzmrtm 
<D*mmfM2tiz£t>iz%\'mtiz> a .cm ^-^x*. smsec. 

(*xy?S1 1 0). CCTPO (i» matt*9 0<Dfttt*>£9 2;MHOT 
20 *A**«tt±©«Tr*t)T» *«a»*9 0 IC***ttlM-*fcfcl=7*:iA 

XTyJS 1 1 OlCfclNT. 7 + o.AU-^ 5 5F*30E^jPi ^S^fflPO & 

25 S£*J»f3ftS. -eCT\ 77»^S 1 0 0T?R«W&*,£7*:iAI^-*5 5rt 
OE^Pl SSCa^Uy-y-SOOffilftttlfi^iEL Ury^S 1 3 0), $ 
blCX^->ys 1 0 Olzm-oTnZt7*o.Al/-* 5 5rt£>J±7jPi ©g!*&* 

z'nts:?. z\07kmmmfflfflmm)\,-T>tfnfiznT{.\zr B vzt>7*3 L Ai< 
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5 5Tii7kig(DHTjgaWTLTfcl.K 5 5 rt©7jc3RBa*i*Jig 

1 0 0-CK*a/u/i:E^fflPl ^»ICLT3>yU>y!t5 0 <D!BHltfJt8(DfflE 

Xf7^S 1 1 OICfcUT. 7+iA^5 5rttf>J±*)Pl «IP0 * 
i*gX.7ci§^lCli> 7 + aAU-^5 5 1*1 iZftftmOymmmZ Hfc 1b(Dt WWr 

10 -3=->T»*. CCTIi> #*lg«P1 1 *7k»lln2 6(C(Bttfflr«ffirtl/T 
dnS^fflliLSmK^BJttffitl/, 7k*»itttl&£fi 1 0^<DfiX]S&Xtfc<D 
ttfc£±a&£. £7c. 3>yi/y1f5 0 7it*7jc3R(O»J6te«J:t;jlfK(cBt)SaS 
*ff± <fc t>IC Tk&Sliitt&SB 1 0^O«^©ttl&*ff±S«a. * 

■ry^s 1 2 ooaiEffjtfiF«!!a;u-f->ic«fc-3T7jc*«iJatfti&Sit 1 o##± 

o<h©mai*m9 o 1 i o£*»«u 7jcXK3t^ift8B i o 

08 (c^-TTkjRjwiaiaifta^-^v^wjtfiFBerticsifr^n. mmeia^9 

#^-f>*Jfi»Stl4i:. CPU6 2lt mW>Z 9 2£>§M<7)^ 

25 *&*£*7&? UT7yS 2 0 0). COUMIMi* B-«r©SBOl»»^>^*B 
X-5HmeU!imiC»tJ^-r*7c«6Ot>0)'C«>S. $*4*>^9 2 <Z)gSlzB"f Sit 

mz> ^a&Bfta»*9 o©iejBai 2 oicieitsnTos. ?i#^cpu6 
2ii, g**4*>* 9 2 0!)7k*BtBoi**a**i7tt5 Uf'^s2i 0). ism 
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friz* ±&%m?>#9 2<onm<Dmtsj:iM8m*>{7 9 2<D*.mmmo>te& 

mizLx, ymmmmmmi o^big@ii$9 oM^t<t;±Ap7fiivo 

ZMltiTZ Ur-^S 2 2 0) o SAflfMVO #3fc«>£ft<5<fcC PU 6 2fi, 

*»i»*9 ojo*-r«7X*©«tg«:Hiter*js^ai^f * ufy^s 2 3 

10 0). 7X*©ttl&*rate$1t**i^<!:UT(i, 7+iAU-^5 5i:7jcftttj&K2 
2 <h<D«ffiSP^iafc«(t&n7ifSEiEU/E:A;U7'5 8 lc>PtUT£tJ^-r^lgi*fi^^ 

7jcffi{ft&& 2 2 *5<fctf7jc**A8& 1 1 7 ^^UT, P/r^cOJE^-CM^ ><? 9 2 
CttlS$ti5J:5i:ft:§. 5 5 #6*8*4* 9 2lc«$n-5 

ji^ys 8'o>mimmit> nm*>4 9 2©7k*»«jcjtsi;T«i»*n*. 

1&ft*>*9 2-s(D7m<DiM$itfmi&2nZ£. CPU6 2li. j»*>*9 
2lC«tSLX!:7jc*©aA«Vl ©K*ia*$fj^5 Uf'^S 2 4 0). C©7|c 
m<0}±Amit. T*n.A\s-*S 5#^SKfcUfctlM&7jcJMHEz:*5 7^6 

covi otttitc^y^s 2 2 oTnajLtaAwsavo ctwht^ 

£frfc3 Uf>;^S 2 50). 

vi jjij'bvo i\«^(cii. mn*>9 9 2iz<mztirc7kmmtt 

*^t7>T»*iWBSSnT^fy^S 2 4 0 IK Stfi&¥4*>£ 9 2 (c 
25 «18Ufc7jc«0&A«Vl 0»*ia*£f7fc5. 9 2 A 

XryJS 2 5 0lCfct\T7K^O-±ASVl <Dffi#aABrMVO OfflftifflA 
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fcfc, *m&m-eiz. mw*>2 9 2<D®mizmtzmnz%m®i 2oicie 
io ^1 omizAutzmmtisfcfiK ^mm^mmmm^m 1 oic*jut> ?k 

?iijsblt**s«»u s*#m*rt3mma$!im9 oic&trrs£i^<fc?ic 

(CO &#<5 £ U 5 $Jl^#fc 5 . 

5 PUzW?LT®%&mMS 0 |c«t&TOft«ttCJWIir*fllfilct«:-3T^*fca«)» 
25 7k35£S|jgf*l!glc> jtff«««:t*©*aa»*9 0ffl<O»»*SCtSCi:A«tt 
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iSSTfrft: 5 C <t # nTfig <h & ij . fcMSfc <!£ OiHXtt* IfJ± $ 1* -5 d £ #T 3 <5 <h 

t^5Sfc«*t)H-rs. sec, sjtsft^ejBftsnacticfcoT. &k»3 

0 ^©flWcSr/JxSSUb-TS C £#*!&£&*>. 

-5. ISot^tlt «Slitt*9 0"Caj*>lt*RI(C7k3!S©ii«jeSfll1 0 0)i 

$9 o«^^9 2ftiz?zKm<D7mmm2ft2>£7km$:imTz>mw$: 

20 lx<3fci*K 7*iAl/-^ 5 5 lZftftm<D7km&WXTtStf&. WM*>2 9 2 

ft<D7m&iz£/v£mnznTL£otzt%-£\zb. m^t^z&wMvjmzwM 

S€»lc**«i«ij©7k*«Jt«»Sllli 0fcJctfmmSS!i]>9 0(4, ^ft-etai] 

7 Ofc^tfzj^^gltSin 1 0^W§£fe, Cfte>3*^7 0 
fgj£A&1 1 7£M£t!:£l!ift<!:, (1^2 9, 1 1 9©»«i*Hei:9> 
$&ffiffl®7k%aj!jfitt&gai 0(4. ^OffliJMgU^MffiiJlc^-S^gps i 
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£ ssert gg& ism a* 7. e g 33 £ t^kiiKetffc ntfff a© *§m »k lt7k?|(7) 

10 s§9 4ntizmbftz>rz#>. nMz&mz®±wm-ctmLfzm£-eb> mno 
7mtf*t>nz&&'>t£^. 

gam 9 om 7jc*i»»^*«iL*iai»*^>^9 2 (C7k**«i&-rsKiicfe 

Ttt, J8«^>^9 2IC!B»»I19 S*»(t*CiU:«k-DT» i^>f 9 2© 

sm^fijfflL/Tja^vf 9 2^e>7K^^»yaj-rc<!:<fcUT ! t>«tt\„ coj;? 
umfczm 2 n»j<»: uTJUTicuiwrs. 
m2 smffl07kfffi£0tt&&n 1 o A*3«kt;mMSi<)m 9 0 AofltftofsK*. 

-tft-?n[£l9fc<J;tfiai 0ica*>r. 7K*«il«»«Bi 0A*3J:tf*«S»* 

25 9 0 ai±. ir i xtisfflOTkftsi&tttegB 1 ofcj:ifltfte»*9 o^bspm* 

z-wiwtzzttis* & } nmmt&mtzmmizo^Tamc&nzttLTtsi 
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&2ntem<D*n&wiWL9 oath m&*>* 9 2 z>-&tmt>vA*i 
5;^iP;k»i 1 5 its m-\ ^»j<7)^picimsij$9 0 Aft^-cmcrzw&t 

1 1 5«1 =1***1 1 OCfcUT7k3iE»ftagPl 1 2£MLTl\£ 0 
5 ;^ai7KSSl 1 5 its ^>^9 2(Di»9 6MUm ;£7kjjH 

SSI 1 3tt£Vs iS7K»1 1 3 ©SSggB(±S7K3iEttSE8iaiJ 1 1 4 £JBfi£UT=i* 
**1 1 OlCfcUT^PLTU-So «£a»m9 0 AOU*** 1 1 0<t7k3!lt! 

1 0 Affl#>5tta[gK)*9 0 Affl^±IE7|c3ltttSfiSffl1 1 2*ttUT#SP7jcj&««» 
10 ARTflgtfc*. u***l 1 O£frUT*jRSiS0«8S«1 OA^^I^>f 
9 2JC7jc*©#ja#fffcfeft*£#(cH 7k;;ftSS&»1 1 2£ftUTmAtSti 

15 TK&fiiitt&gS 1 0 Afflm*. 3*^^70 lcfel\T» ±IE7KafEft&ffiSS 1 

1 2fc e fctf;£7jcjMf&SiSin 1 4 (CfcfJfc*- £&g(C, ' 7jc3fE%&ffifl* 1 1 2fcJ;tf 
2&7jc%&&lftfl! 1 1 4 £&»Rrfig&7k3iE&&&as 7 2 *3«fc^ia7jc3fEi»ft«lffl 7 4 
#KltStiTU*. C©7jc3fttttt«a5 7 2 <ksB7jc2t«H6«lfiP7 4 <t(i % TjclKSii 
ftttSBl 0 ArtlCKW$ttfc#SP7j<S87 7©*ffi*«T-*.5. #iP7k&7 711 
20 7X*«Jfi«i&S«1 0 ArtWlCfe^Ttt«l«7 3*7T5fiEUTl^«5. C©«tJ»aP7 

3i4, ssi nmmomn&mMQ otfim?izi&m&9 8tmm<o^->jL-^mm 
fcuT#sufe%sn7}cia, i&7jcdftKftsiss 1 1 a, i 4*ssuT7jcas»jstt<& 

SSI 0 A{flJ|C?gA£*l. J*ai7k»7 7*«ftLTttlttBIJ7 3lCt3l\Ttt«l*tl 
25 TBiar*. BsfiLfcJfrSiTjctt, 7X;»^g|57 2, 1 i 2*«ffiLTS«i«i 
^9 0 AffliJlC^A^n, 5tf&&&3!9 6TMUTM^>f 9 2 £ J^»f 
3. fcfc. C£>J;5/<s:#£|]7k<7)?i*iii, #J|i7k&l i 5 (cHf*&ftjfc£ 1 H»J 
£H«0#>^9 9(7)<|J£|c<fcoTI|ij!£tt§ 0 
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Tj»*4Sjfe 1 0 0 |*]Tftfc&&SI5 1 0 9 gJBfiSU CO^^^S5 1 0 9 iCfctNTC 

j&f»i*e>nTfcy. i&*3K»i 1 3©»«Miic(iwye^./^u^i 1 4A#ai* 
e,nn^. dtie>(D^y^x/\'^yi i 2 a, 11 4A(*$jtti8in 2oi:ft« 
snrfey, 2 oifi&iiT&mwiiM*iz&?Tm.&<Dtyv&zifi¥Tfct> 

ici±. jfrsi*(i*&£JftSJ9 6<iijic^{t«-r^«t^(cwy^x.A;u7 f i 1 2 a, 

1 1 4 A3&«*JffllS*i. J&SlfeSn 0 9 lc££SfeBttlH»£*i*. d <D 

mi 0 Aottttff 7 3 toiufcaarrs. 
15 -n. mn*>* 9 2rt07K^*?ijfflUTmmii!im9 0 Atfimfi+ztisiz 
ii, «jy*a./w7i 1 2 a, 11 4A©raHitta8j&««iai*tiT» »ssjftas9 6 

3tt»£«Kfcife8P1 0 9 £ JfcfiJt-rsSSEtt Ctf)J;5&i§£ 
ic(i. ZiWymM®* >2 9 2 <Df&&&® 9 6 1 0 0 0&£&Hfl 1 o 

20 9 0 ATUL 1 0 0T564f*fft*f'JfflUT**«iKdJfil«»6***5l 

25 cniCctoT^^aii o 9 icfcits^ifl7Kii#iar'5. 

9 2icfcivc\ 7k3RflftiS^6rciaias-&fc***«iyas-rcii^.ffl*»6i»*#^. 
*jfcK3&*a&aA«» isa^iftfisi o 9T#su^»*i*i»2fejftffl9 6iczSA£tt& 
c<hic«koTi«*4^>^9 2icsfeetti»»*^T7k**«iyaiLBriiiii/, d 
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niCctc.Ti\^g|5 9 6 icfc(*s;££P7kM;i-f 3. z.<D£oiz. ;$&7kit. m 
&&gn o 9ct^M9 eio^^tS^T^Cchlc^oT, l«*4m;l!ii o ov 

^ctzmzmwytQ 2\zm\xnmm^.t^x^ a 
mmei&ii9 o Aiiifs 1 n»jommiKm9 o <t^#ic^4^>^ 9 2 ican 

Tt\^.<b^ic(i^4m/ ; te 1 0 ovm±Lrcm%m^TBM?>'!7 9 2£wr-g> 

^SlB#/«i:£lcfcL\T'Jl**4m}fe1 0 0fimft\zg. : &LT\.\m\t£lzWM'$>>2 9 
10 i§£fCf|ft§£lie>chl^glftTi£ffl-f3o «b<!:«fciK Mm;* 1 0 0 fflij #£P 
£ thrift 5 c<h#*T£3ii£-|c{;iu JjnS&gS9 5%mift£^z\ttlsXbJ:i\ 

Mmmw9 5ic*5UT^s^^7it)/j:L\ii^icii s i««aiK9 4«m$ 

&±<D£?tem2nmm<D7mmmimmm'i 0 Afc«tuc^gK$9 0 aic 
cfcn^. m 1 mmm^mm'm^mm 1 0 fc^tfrnmesne 9 0 tmmvnm 
[zmxTtxTto&otm&zmtZi. ttzt>-*>. wm*>2 9 2<07\<.m^m^ 

20 fr«>. mm?># 9 2<DMm<Drztoizm&?zMmm£m%tzz£tfi?z. •> 

<Dm&&Bt9 6&%inz'i%07kt®M'g7k'\ 0 o£#jpt-£#ai7k££&iifl:-r 

;^7K^Wr^*ijt<!:^ffii^k-rsc<»:^T^*o 
25 £7Cs *^»]T?li. 7kigl»jg^££^*3$¥4*>£9 2(C7K^^tf £ 

&&&BP9 6<t^^SPl 0 9 t<D®X*ft&7k&m2l*Z>t1*lZb. 
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9 6 ttmu7 3 t<DfflT*;$B7kzmmz-&z> tzizi>. <tf&6 

Tfc«fcU. ffilAll mm §1^9 0 A0!JICIi«iX«S9 6 tifcS&gM 0 9 £<D 

®T;i;®7k$:mm2-&z>jrs>7zmt. Tk&st&ft&gBi o aw 
5 9 6 i^M7 3 t<Dffiv-i%W7kzmmzi*%7fsyzfzmt%£^ofcmm\zT 

>^9 2iz7kmzm£?%igiz$iczm*. sftSE«»9 6ic;$£ii7k£tiJi;*t!-3 

I4& < *'J m t Z> flf & £ + -5 C £ t) » * U C <D <fc 5 (CJK 3 H»J 

ss 3 nftE&i<z>7k£si&ft&&s 1 o b &£zt'mn&Mm 9 0 Boi^juK^, 

-tn-^tiHl 1*3J:tfBl 2ic«t)-r. TkftfiliiitllgeB 1 0Bfe<l;^mmSift 
15 W. 9 0 B 14. % 1 £SS0!l4>7k&&l£ft&M 1 0 *5J;tfmmgS)m 9 0 t BISRI 

0*11191*- -5 C £<!: U ^1 H»J<ttt5if *Slii{COlNT(4|5lDS^$:#UT 
S&UfJ£«B&*-5. 

IK 3 Jtffiffl0>*&»tt0U&£B 1 0 B"C(4. TkttlKa 2 6 £-«**»□*•** 
20 ftttft 2 7 (4, *<Dffett&BIK#*tt£* 1 4 iCg^-r^ffelC. f?r££>ftBT# 
ttLT*ttie»tt»2 8*JB«U *®ttfiMc;=l***7 OlClljnLTlt*. =1 
^7 0 lC(*7ktt>&#ttK 2 8 UT©7K3fE»S«» 7 2 #R(* b 

nxfcij. c©7X»»isiJiaJ7 2i4. 3^^7omi»*fflo3^^g 
1 oicisi!tufc«!:*i=a***£i*an 1 offl07kdK&&fefl!i 1 2£& 

25 »l/T» mmSlftm9 0#J^ i t)7K«^ra2 8^^UT7K«:«IS^<!:75:§ 0 
tJc«*&«&2 714. 2 8£5HTr*(MJ:U*>K«E#X«l&«n 4 

£0ft«aHWlC7W?2 7 A*BAT^3. ?kft&fttt& 2 8 14 /W7 2 

8A*i>lTl^. CtlW^2 7Afe«ktf2 8 A (4#JS|lg& 6 0 LTfc 
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5 s/c. 7mmmm&gim'\ obh t(Dfo%Mz : ,&7m$&7 5^muti\§„ 
Tfcu, 7 o£u*^g(*g[n i o chsn-r mm§K$9o{flij 

7>£>;£7k3SlS&7 5 ffiij'\;g7k£&.1& mtttzZ „ ££lc, 7k3i§^f*J&=£g 1 OA 

its *Qmfe<D4m\z&i\T9mizmfttz&7mm^3.-y8 s^wuxfey, 

10 S7KM 7 5 li7k^^fft^HM 1 0 A^6S7Km$a^a-y 8 8 <DrtB|5'\<!:&£ 
tfX^<5o ;S7h;OT7 5<Dt&mt. S7k»fa-^8 8 <D^g(5(Cfcl\T^P U 

Tfcti, itiii$9 omfrzm%T*ftfci&7k&t\-mz&m^mtte-DTi,\& 0 
is -s-o-asi^ 3^^^Sftsi5^«iA^7K^m^Hi5i 1 2tuxmnux^^ B 

C©7k/1S1ES^SP1 1 2{i, zx^^l 0t=l^^^§{j-g|51 1 ot^ts 
£<hlc<fcoX. fSEMU7c7X;jSl38^gP7 2 tg^^tl-So C<7)cfc 5 lC#£P7kS& 1 

1 5 #7key&#ii£is& 2 8<fcaa-r-5c<hicj:oT. m^7KiiE^*^^$n 
20 xg&£&gfl9 6 izmmztiz. 

#»7k2&1 1 5li, ®m?>2 9 2rtX'Hfc£&gB9 6£MU£?£. S7k3fES& 
1 1 3<hUTS^3^^^^ltgP1 1 OTlignn, ^7St>-&. S7K3SiE§1 1 3 
lis #£P7k&1 1 5 £aftnT£;fc#iD7k#\ j?fc&&g|5 9 6 T^;£ LX;£7k<h/«i:^> 
£&{C;jftn3MT£5. :3***gltfilM 1 0 IZlt. ;£7k3fcS§ 1 1 3 (D^gfSm 
25 jt<tLT<DS7k3SSS!gmgU1 1 4AiM$nTi3U, □ * £ * g ItSM iota 
7 0<h£igfiU;t<»: co^TjcjJSlSS^gP 1 1 4 tmmLfd&Tkftt 

fofewtmi 4twmm$tiz>o zmz^ox. i&m&i 1 3<hS7k«7 5<t 

#3i§ L X . 7k ^P<5@^7)<7kH £ WW. t £ IC £ i; fcflft IC ct o XH& U fc;S7k 
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10 fcllJBtlCft&tottS. 

9 2lc^UT7K^O{ft^^fr?5:p<!:#[Cli, 0 (CfcOTIi, g|8[C7KL 

2 3 0©7jc«©«M&*HI*ft-r<BIgiifll*K0ffi*lc:5fettoT. /W:/2 7A$ffltt 

2&j%&7klz£?T%;mm&\Zti:Z l , &fc> m*$>t> 9 2 I*|IC^mC07|c^ 
iia^nt, 7fyys 2 6 0lcfct\T7k^(Df^^#±$n/£:B#lcli, 

20 AzmvimttzoUs im*>t 9 2^<D7m<omm^±^nrcmzwim^ 

§9 o Bic<tn(^ &i nmmte&&&2nmm<D7mm&im%im&j:zs®n 

mn&mm<Dti*w*><7izm®tz>mtttz. swim&iz&^T'ntz? ztvv 
%%£^otom\zmxxtxT<D&ois.to?kzmtz>. -tfct)^ »»*>*9 2 
&&tt?zrctoo)§m7b%m&m&\sizifiib. w®*>*s 2x<D^mz^o 
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5 CCT\ j&*4*>* 9 2T^!ft-rsc«!:C«k-3T»SU/S:S7k©?iJffliSi:U 

«h(cj:oT#^uAcig7Kii. mz-is*nmm<D£z> izymmm^t uw> 

&£&fc«fctf#±a*£&£fflufcii£ic(;L **j4 o~6 crciciiu-a^o c 

15 2m\zt5^Ti*zizMmzfit£oTm&zvrz±vftmtzz:tti,T<b<i:i\ 
zco^vt^^nmr^ztiz^^x, 7m^mt^miz±[:^mj:^j^ 

±nm 3 usti^ij-cii , m2mmmtmmz. jmmmm&mmi ob^i. 

o A^o;^jii7K(7)^fej ; ^^gg,^9 o A^eo^K^^ai^fT^ejc**:^ 
2 ju^owiasiait, ^aj7K0!)«»fej:^ffl7X©t(fta*» □ 

25 *** 7 0 &£#□** *S(tgin 1 0<DigMg|i^^"r^ci:75:<?T7ie)C<h<!: 
0 0T£i;£&£*i]fflOT»l*>* 9 2frZ7m&1&&2i±ZZt£LT*>£ 
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i\. z<D&z>temi&&m4nmmt[sTyLTiz&wT%. em 3 1*. m^mmm 

$9 o cits ^3^nwissii$9 o b tmzm&omm&GisT^ztfis 
m2m^m<D i mn^W}M9 o Atmmz. s?j<mi 1 3 1 i 5 

ci©«ke»«:«fti»*9 o c-eii. i o Bj&>&7k*0ttfc£ 

10 S(t-5i:*CC(i, S$&E[5 9 6 SrSfttt* #81*14* 7MS8EP 2 6 , 7k$&ft 2 7 , 
7k«lfi»ttK2 8fc<fctf7k^KJS«SP7 2 4iiUT, 7k%«£ft&£S 1 OB 
<U7>b#iP7kfti 1 5iczIA£n<3o co^fii7kli, »^»fiP9 6 icfeutW 
*>£9 2*Jft9-r-5Cl<i:lC«fcoT#iaf S7k3&tt 1 1 3£HSUT7k3i 

fg&tiu&gsi o B<iijic^A$n, a7k3ita»aw7 4*5«fc^a7ksiE»7 5*« 
is fiuTsa7k«»f-a-^8 8©tt»<ky7k*«»«taK«i o Bwcttttisnr* 

*fiffl©»»M3&:i:lc!fi , fB-r«CtC«fe-DTfiJfflBriB<!:tt*. 
fliy*>l/^l 1 2A, 1 1 4Atfi$m2tlT* l»S!ft»9 6*JBJ5jc-r*2ftfS 

t»ss*»i o 9*«ja-r*3Rttt««iia , r*. ^Ocfc^^s^^t- sc^icj: 

20 oT, ftfil7W*i!&&fc» 1 0 9 lcfc'OT«l*4«a!! 1 0 0 tTIGIU 
*»67k**«tai««C < i:TBia'r*. 

«±©j:5(c«fiEsn«:S4S«s«©*aeij!i*9 o cicfcntf. sisiw 

±E»1 £^U3S4HIS0ra4, «aeft*a)«l»^>^(*7k*®jK^A*fll 
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mmm^mmmimmw. 1 o o^^zsmn^mm^ o oommzm 1 4 fc^tf 
5 015 m 1 ^wj^7K^^«iaiis 1 0 £ .t^mmgism 9 0 <t±t 

10 ^zmmTz>i■ttev\z7mm$i®^ sizmmuxi^. 7mmm^ sic^t, 

7miM£$& 2 2 iOilSW ij t)±;MlC(i/\MUy 1 8 A#KI* e>tlTfc U % ?J< 
£0t&i$2 2 Cfi/W72 2 Aj&*RIJ&ftTH<5. 

-tie>Aji/^i 8 A*3«kt^/x;^2 2ai±*j»sp6 oifttjtuTfey^ &mu 

6 0 (C«fcoT-5-OHIEB««g**fil»Stl«. 7kfttH&ft&£fll 1 0 D ICfcl\T7kift 
15 <0»iS«:fi«:p|8SlfCli, 8A|«i ( /W?2 2 AliBJttffiifcoT 

meiftm9 o D^mfim&znzmAzit. 8Aii&m /\';i/^2 2 
20 ms^wj^mei!im9 o Dii, ±«eufc«i;e>ic7km^m«i:o^*3!iPEifjg 

25 ^>^9 2Dlt 7X^M : E-^9 7©|-tt)lJ(CS^iz>1t9 7 D^MX., 
CO<fcplC. *^»J<D^m&®$9 0 DTIt 2 9 2 DliJP^g 
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lU±<0«k5(C«lJ5Jc$nyt7K*ilii«»M1 0 D£ffll*T««ift*9 o DIC 

io ju±uiw i^fc*s 5 mmm(D7m^mimmm. 1 o Dfc«k^*aai!i* 9 o d ic 

-5ttt>y cafto^sinEUTifa-rsflifiE*!: ufcfcfc, t&n<?>£ 9 2 Dic7k 
*£«*a*sis*j&M s i*>* 9 2 D7>e,7}ciit£3*y a-nsc* 9 2 d 

15 *jiffi«oj««^>^9.2Da)«kp(C7jc**i«ffiiis , K"r* 
$&-rsii^ic{i, itm*>* 9 2 Drt©7k*»*ici6i;T7jc*ffi*w»L7iA«&, 

7*nAU-*5 5*»&7k**«t6t-««ilfCJ:<, **tA«i:©<k¥SJ«* 

20 ^9 7K^B«®lc t l:oT7K^^I1 , ®r«ii^«fcy^(i*^lc^<7K^mSig«:^ 

£7c. £5£ftffl07k%Sjitt££&1 ODIt 7k%tt£&2 2£7kfgfft*aS& 

25 0£ffl use «ia*flHJRfl;r*ci:*«r**. fc<fcJ:y» 

Sfiflllgmi 0 D(i2 0<?)il>:/Uy-y-£Wt" 3C<h<fcU 7*aAU-^5 
5'\07jc*®«J8fcfc7*iAI/-* 5 5 7>b#7k3l©«[aiB$<tT?g7S:£r! >:/ 
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<5t#icffli\-5u>yixy-y-*saiift$9 o Dfliijicsiit, 7kiH£mme»m9 

0 D|Cffi^Urcft[CU>yi/^tt-TiDEUT'J^*4^>^ 9 2 D ICfftgr * C 1 1 

£iQEf £ftfc> y lC7kigP.8M^£lCP,BM2t!:3 C £ (C «fc o T7k3t£Rr ®f -5 d <h 
tUTfcJ:^. CO«fc5ttfi!fiJt*Sl IIWJ(D7k^i^jtftt^S 1 OIC 

m 6 HtfE0J®7jc££tiSft&ge 1 0 E <h UTtiiWr*. 
m 6 £ftfe0!|(D7k&&!&ft&gfil 1 0EI4, 01 6 fCTK-fcfc ? IC, 7 + 
10 ^5 5lCftx.T, rtaHC7k*iRjffi£££WrS7k«ttKaP5 5 E*«t^TfcU, 
IS^^n7c7K^(ic07KI|i!SM^ICPj!iM^nsc: ( h{cJ;oTIfi?$n'5o 
X\ 7k3&B?jK3S 5 5 E*J|S , jSnrfiga:7k3R*tt» TkagKjgflH&Sgit 1 0 Efrb7kH 

*nmm<D7kmmmi&&'£m 1 o e icfcu-c, 7k&^p 2 6 &ftuT7k<Dm$& 
15 *s(t57kPjaK 2 7 (j, flfHK#*ttfc* 1 4 tommmz y fcianctsivc 

EiZ7km^Rfiic-r'5l^lc(i. 7k»^^^7k^^i»^-r^(Dlc^oTfg|lftS^ 

<!:IC < fcoT7k^ItMgP5 5 E(i^iP$n«. fi^gPT^SL/^S7k{*, 7kttl§ 
20 SS2 7 (CzI^nTTO^xm^W 1 &K£JfolCg^37k£LTM# 

7kmifESP5 5 Eli. 4£fiIx.TU<S. COiP^SP 5 4 (i. ?k 

*if»au5 5 Ert^mnft-r-s^tocwcfey. Thimbu 5 5 Eicifiurfc 

l^7k«*«ttei!l»9 OlC^gf aRHCTkfclffjRfflS 5 Ert£MUT> ?k^ 

25 p«E^^bO7k^o^aj^(£'r 0 jmsts 4 o^ct uxit p^o^fflmii 
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iztmufcm£\z&t>ft&7mmtf'j>tz<Ty&tj\ $.tz. 7kmmmmiziz. 7 km 
5 vm£&iZ7mzvmzv%ztv±czmzmmisT7\izm&z-£. z<d : ^ 
znm {.Timfrfcit'nt^rcfts mm • Annan 2 5vmntz>JL*)^£®m 
nctm, 7m(Dwmftiz&£&m£mmzmmuTi,£z>(D$:mxz>z\ 
£tf-czz>o z.<d£z>iz, 7mvm££izwm2-&zz\£iz£-iT7Kmz%Tmt 
zmm*. m 1 mMm<D7kmmmm&-mm 1 0 £crc&< , m 2 m&m<D*&w 

20 1 0 F^e7K^«^«:S(t5mms!»mii, f&2n»j<D®msia*9 0 At 

7R£&&tt&£B 1 0 FTIi. =1 5 0 li7jciitGU£S& 2 2 IcJgggUT 

feu. =i>^uyit5 oiz&?TtoE.2ntz7kmMmt<H%z.tti<^%2* 
7 o^^uTmmiifim9 o AicTO$n«>. cct\ 7K^«$iies2 2ic«^^ 

urfcij, mnsmms o Aiz&&utz7m7fam\zM-rz>ffi$&&ft\'M®6 oica 
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£7c. 7k&£P2 6£ttUT7k(Dttil£££(t£7kftlSi$2 7(i. K^'XiM^ 
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